2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


. A-uAjlaII CjLutUil 

• ♦♦ 


aAA j cc__iL^aII jil ^ja (jj$ln CjLSuaS! A A-jAxaS CAL UaI 
AjL^aSl ^Luia^M lax x ia <J-<iaJ ^-Ic- l^jjAiSj tgj j£j Jjiajj CjLolIaSI 

AL£SI a 

• ♦♦ V 


• <a5 Jt A SaxaSI CjLcaIaSS 


(^jAiaSI £ |jii ^AI ^Jj^a Axj^j tc aLu^SI ^a ^jujLujI J^juiJ clilS ui*ia 

Cilia. tAijLuj^aJl ^IiaSI Axj Ia jLilijl cilia. (jA ^liSl Ls^ 'J 

JjlijVij jjjmaJlj ^.Ludj] AijAxaII diLuolall <il]j (Ja. Ai 

d.1 xall (_] ^* v J lc- l^_J^A3^j l^ulA^a C IIujJ AlAlAaSl dKxJl 

.LgJ^la ^)1XJ ^^liSl dll^)Uakll j 

AjAaJ} f\± uil LIJa 

AajULa ^ja Aillc. AiAaJl Aa^jULa ^jl Cilia A illx 11 AiAaJl Aa la - 

Ac.jUa-all (Jja AjLui^)aJl (jc* 6j)iAj ^a. A^ajS AaLdaVb Aj1_ui^)aSl 
U^aUo J£ AjjAxaII cILAjuIiaII dll Aj £.AuQj'l/l 4 £.^juj^j AS j$ja — 


( xil^alll ALLoi 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


L^j^LiLo JUlbj Ajtu,jiJ! i^yn (Jst aja^JI AiliiS _ 

A^Lui^pJ! CjLuIIaII 
^.LudjVl e-Uial cjlAwd] V - 

A ,<ajl^11 ^JUaII jlALal (_J^C- A i n _ 


i'iail *)A^2 u|| L_1JJp 

*♦ y ♦ V«* 


Cll3^]l aIa^j l o» ^ j lAj^ll AjJ a^)xj 4_ijl£-al - 

o A^,^p A*J Aj-^aLi. AAisuJa Jjjl >sJj ^Aun -all < -A* <al\ Aj$ ,jULq _ 

a 'uU*\ l_l^j IaI a^. jji 1200 ^ j g ^500 

A-a^jULa ^Ic. Aj^jAi ^juj 3 ALqjoij AjU,ji2l£ A-ajULa AAllaJ 

A qV< A a\1 Aj^jUJI (^y& AjA^JI AjLo^J A » a*ij^ Ajl_i^a A_al£j - 
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2019 usvic jloj^I jo cLc.jJI pdJLuuu Steel 


4-a± ulaJI ejlC-Ualll jl\ 

(Jj£da]J) CLARIS dm. <> Lj^Uaill £\jl\ : Vjl 

1-Hot Rolled Sections ^ ^ i Ift^ ^ -1 

(j-a JuJjtJi l_£_La .1 ^.jJj (J^l^a ^-ic- (jaLullI -ll-^Jl <i3^)Aj ^aJJj 

WqW Clltc.I Wall o3&t£_l]| 4_^.l_iJl C—Loia. (Jl ^JujV1 

^ 400 ^ t^ ] O 1 y4~ I.P.E 400 ^ 


h 



h 


h 


/ — Beam with Parallel Flange 

(I.P.E) 


^ f ^ 

Broad Flange I — Beams 

(H. E. B) or (H. E. M)or (H. E. A) 




Standard I — Beams 
(5. I. B) or (/. P. N) 


-Standard I Beam 


A iu\ 'oil 6 j^£ll 

*♦ ♦* V 
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2019 usvic jloj^I jo cLc.jJI pdJLuuu Steel 


- Broad (Wide) Flange I Beam 

1000 (_5^^ A AijaJlj 


: IBE <>tj HEB f<> - 

M+Q J' l $J straining actions 2 jjl} Id HEB 

oAac-VI <_£J !M+N 

M J ls J straining actions 1 <dt ^\±&\ jjla Id IBE 

(j_ jjalj ^J) 

ia^a dlLa JA 1 gdc. IBE 1 a^. lij Jjfiljll ojlc. 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


2-Cold Formed Sections ^ cjl^lLa -2 


jjjll <U*k I gKwn ^ jj£I yr^ L5^J 


Cold Formed Sections 


1 _ 

EQUAL ANCLES 

OMEGA SECTION 

2_S 

SECTION SHAPED 

l _ 1 

EQUAL ANCLES 

ROAD CRUSH SECTION 

n n 

SECTION SHAPED 

C_D 



C-SHAPED SECTION 

CURTAINS SHAPED 

COLD FORMED SLEEPER 

1 1 

~l 

Z — SHAPED 

C_ D 

OPEN BOX SECTION 

SPECIAL C-SHAPED 



T^jlbeam^u Cj^jLu 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


3- Built-up Sections cjl^LLa -3 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


(Dimensions) <> cjl£-UaA]| £IjjI: ^ 


V ^1 cjIc.ILS 11 ^ j compact sections ^1^-UaS -l 


JjL jjj aauuII ^1 g-A j local buckling 4^ ^ 




j* V jl-i^jl l-g-J c ''' v w J ^ 5 ^J AjJIc- 6^)^3 l_gJj *_JJ* *■ ^ A^-ajaij 

py (Jl A-<»j 3 (< ^Jl ^Uakll Jalaj a y ^Ic. dital^^VI J j ‘ 

IPE - HEB J- compact Jl - 


(> JSl ^a j Non compact sections cjl^lLS _2 


tgjj Ufuij 6j;U^ A£-«jaij £-Uakll (JijJb jjj Ajjoiill jj^J <^5^ ^A j <ajl_uJ! 
(_$l gJc. Cj|jil^_2kVl J y ^a J jU$j! J J3I OJ^S 

py (Jl <Caj 3 ^1 ^Uakll iatflj 

channels - angles l&* Non compact J' cjIc-ILSIIj - 
oj& j cjl^lLi ^a j Slender Section cjls-UaS _3 


IgJ t“ v ^..\j) (J^ I ^ I j^j^j J 1 *^ A^OJUJJ C»l Wall (J^]a jjj 

Fy J' J' £UaS]l <Al3 J^aJ jl jlftj! 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


: tr^'j J 1 a\- 

jz>A\ jIj IaK 4iV chLh^ f 40 - 20 l>* .f 20 ^ 

ci^ ^ uj^ u' l> 4-sl truss J' & uj^j <3**^ j 

. JL^VI <jjj J* i ^ 

jji^ill oUjVI ^ truss J' - 

Ji* (8-5) (> j^VIj truss J' ox <sL^\ - 


iframes I ^V' ^ 

20 J! ^*j^' jj 2 ^' ^ f- ^“0 -1 

4_ilkl^]| SAaC-VS >^ijlij l^_l3 ^ajujJ V -2 

. Jiujl (>a girder J' £* c_aiuill jIa^ ^ -3 

L-ijUJI Jc. jia 6:4 c> frames J' ^inll <^Lubdl -4 

. 40 -30 = frames J' o^j^-5 

^a 4_L^aiiA saac. 1 jl kc. ja'n a ^jc. o^jIjc. frames cJS cJ^S-ja -6 

. l$ jS J^' girder J' 
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2019 vslc. juo^I jo slcjJI p^JLuuu Steel 


^ <pahl\ girder J' frames J' u^j - 7 

. f 15-12 

^ girder J' £* frames - J' l£*j -8 

. f 18 -15 i> 

(Jl ^al^lLujI ^aJJ ^a 24 dlli Ajjjudkll diLudldl <UL^. -9 

. ^ girderJ £* frames 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


CjLulIa]) CjU \jLa 


: Aj 2V) j^aUxil <> - 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


4. VI j^aUxil qa <UjJxaH CjLul il\ 

J^ jj^j ( L) 6uj^ ( Truss jl Frame ) uj^ ^ -1 
f 20 J J^> Frame Jl ( S ) ***** 

Truss fl^-J I ^j , 


l^a ja J-a^j Citalju Ajjjb ib.ia. ciil <jc. ejLc. Purlins -2 


gr^jll Lindl Jc. Jsbij corrugated sheets Jl 
C Channel qAj U^J^j ***** J£ j 


ClAstjul^^ ^ ^ 2 - 1.5 ) ^ 1 1J ^-StjaLAll - 

tie rod J^ Jjjb dF Purlins Jl - 


Ja^).la ^b-a <jC- ^.jW^ ( Corrugated Sheets) £b-*H -3 


f. Wn > n c_LA^ 4ijjj) ^ 0.7 J' 0.5 U£ 

6 ( u4 J^j J* !iul<o ^)JC. ^Jajudll QjSLj Cilia. l QQ . n 

dLio 4u ^ l j 4_1 jLq 7^\ 

Purlins J' £bJ ^ 6jbc. Tie Rods -4 

Jl ^ C Channel Jl elite. LLa ^a hVnJ jV l g Jc . aUcil 

my jj^ia sy asx ^ Purlins 
Tie Rods Jl g^l 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 



corrugated sheets J tfM ^ * 1 / i> »j* purlin J' 

? 2 J'1,5 o- fe o^jmain system J' ^ u** ^ 
mmO| Ji 0.5*> jij ^ <> »jU Corrgated sheets Jij 

U« (ji/L 4iiU jLu jSa \ ^ 6 

ij Jjt j ^ u'>' J* ^ ^ (i'f) BracingJ' 

(vertical bracing) ^ ^ ^ ^ ^ ^ 

ho. 25) J* ^ ^ j j' ajjsii ) ^ ^ 

(purlin) uIjiia]i <Li^ i^u ui 


^ o[iii ^purlin ^ £u & >)* Tie rodsj' 

J ^ > JllJ jAj Aifc(l uIjIIaII j jij ji*J ^ j 

2 jlas jft <0 jlas jsij ii »jU (jijiu jiu (f> #jit tie rodJ'j 


my £ 
one tie rod ^^^1 ^ (my/4 ) - 

two tie rod f 1*^4 (my/9) jl - 

ajjj^allj La£ ^Ua3 (J£ <jc- <x_Ja£j j 4(n«'i jIj ^j£j V - 

rotation 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


JU^VI 4^j\±* gjWn » n 4;r uujjll \j&A\ Bracing -5 

^2 A_1ujI^) jl A_2^fll (jLo^.1 c_ijl Si UI j)*U ai^ ^3 1 ^ -lie* A *31^11 

Main System Jl £jl^ J^J j2fcil 

: j* L ?*j J-s-yj u 


horizontal bracing -1 

JLa^VI 4_a jtLa AJiflJajj X J^2j J^l (JjB ^.'..V ^^l - 

*(C^' Jl^')l^jlij (jjia A_jV ^Jc. A_jA^a*JI 

.Liajl 0^1 C^J J^l J Jjl c/ " 

(J^^Ia £j-a»aa AituiA ( 30-25 )c> J^ - 

.j^ 30 <^a Vftja 


:V1 bracing -2 

f jj hz bracing Jl c> lWVI J*j 

J^JI J^jj ^Lic. aj1*j vi bracing hz bracing 

Jl£5 JB ^j',~'l->^‘i^ «^n ^>z\\t 6 SAaC-I ^2I j L^IaIc. ^]- 

^J^3l (j&*^ Oja. 

(a£j^JI A2lc.| JJC- ^JA (>a,j^l JIa^VI J%j) ^JjB JIjJ jjl 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


:Portal frame- 

g?* vl bracing J' lKj <J u^j rafter j ^ Cf> *- 

< _ijl n CIl^j a^jLiuj A^Ln^.1 aJL^. 

(portal frame J' 4^ hz bracing ) 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


Bolts -6 

f -i*‘ |iv ^laLulaII g\ - 


Bolted Grade 

ordinary bolt 

high strength bolt 

4.6 4.8 5.6 5.8 6.8 

8.8 10.9 

Fyb (t\cm2) 

2.4 3.2 3 4 4.8 

6.4 9 j 

Fub (t\cm2) 

4 4 5 5 6 

8 10 


mild steel 

High tensile steel 


: Bolted Grade J1 Miajala - 

Fub J Jc. Bolted Grade J ^ JjVl fSjll 
J&. Bolted Grade J' ^ gH^' ^ JjVl fSjll 

Fyb J' 

j Laxaa II jiaS ^a Bolted Grade J' ejULu^JI ^ UjL - 

8 M16 \ 8.8 : 

M16 = ^ 16 j ^ & 8 = 

8.8 = F U b= 8t\cm2 F y b =6.4 t\cm2 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


Clearance in Holes 

illls JjSt Cu>0 members Jl <Uui ^ 

: jUmJI J y» Clearance Sji jU^JI jLS ^ 

M12 & MU «= => Clearance = / mm 

from Ml 6 to M24 <=> Clearance = 2mm 

for M27 and larger <==> Clearance- 3 mm 


• a! J /4 a\| | — 

6 & ^ 20 jl.14t min : ^ak\ 


Direction of 


load transfer 


5 < 14t and, < 200mm 

~r— ti 


~ - 6-0 


r -0 


-0 




rt 


t= The smallest contacted thickness 


-A- 

I 

ickne 


Figure (6.1) Spacing in Tension or Compression Members 
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2019 vslc. juo^I jo slcjJI p^JLuuu Steel 


Maximum Pitch 


£>jlj lil Plates J! jaj L* Cj*d> £* Maximum Pitch <> <JdJI 


P 



Minimum Pitch J\ ^ au.Jl 


P>P 


max . 




p 



5ikJI odJ 


Uul I in jli Minimum Pitch Jl <j£ J-bC 1 *\a) I Jjj oLaJI Sjljj <JU ,jJ j 

• jjwUJI Forces Jl gjy ^Uoiil ^ ^1 
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2019 uSvlc Juoo'l * 


Luuu Steel 



1.5= (edge) Jjlj 4 jj' jll ^AiL^I - 

(cl — e2) (6-1) (J£judllj ^LojoiaII 

Minimum Edge Distance 

if* ^ }* Minimum Edge Distance ^ JjlJI 


Plate Jl <> JUil j t[S M Plate Jl 



plan 1 PLAN 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


3 =(pitch) 4iL** JS)j 

Minimum Pitch 

Jjj Plate Jl £u ^ Minimum Pitch ^ JjuJI 
. Minimum Pitch JL ^ aJL jjJllU 
P KP min. ! 





i 

+ H 

i S '^ N i 

h + - 

1 

L ^ 

i 

i 

r 

5 f 

" 


ELEVATION 
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2019 vslc. juo^I jo slcjJI p^JLuuu Steel 



b-Bolt with Threads Execluded c-Bolt with Threads Included 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


4j2 j 1 a \\ - AjC'Ijj Cll^L-aj]l ^3 ^JaLaaSI -^J jjtc- jj - 

^IjAa AajujI a3 ^IUsa!! - ^IajuiaII JaJj ^3^" ^IUsa 

torque device j' torque wrench (u^j ^ji 5 ) 

Ajui (jLojJaj (JjaI^a^II j ^jaLuiaI] Ajudll S^2 (jjjJ Ajj aJjll 

j tg-J lAAjuj j aj£ll ^ja-n 

. <3*>^1 Jj-laJl 


t Lud 
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2019 usvic. Aggj jo cLcjJI /xSJLjuu Steel 


(j li L 


Table 8.3 Properties and Strength of High Strength Bolts (Grade 10.9*) 


Bolt Diameter (d) 

mm 

^ CD 

g> 

W 

(D 

t, 0 

3> 

N S 

Q) 

Pretension 

Force 

(71 tons 

) Required Torque 

< M a ) kg.m 

Permissible Friction Load of One Bolt 

Per One Friction Surface (P s ) tons 

Ordinary Steel Work 

Cram 

is 

St. mu St 52 
WM) M.5) 

St 37&44 
M.4) 

St 52 
I/fO.5) 

Cases ofLoadi 

ng** 

Cat 

ies of 

Loading** 

1 

II 

1 

II 

1 

II 

1 

II 

M12 

1.13 

0.84 

5.29 

12 

1.69 

2.01 

2.11 

2.52 

1.32 

1.56 

1.65 

1.95 

Ml 6 

2.01 

1.57 

9.89 

31 

3.16 

3.37 

3.95 

4.71 

2.47 

2.92 

3.09 

3.66 

M20 

3.14 

2.45 

15.43 

62 

4.93 

5.90 

8.17 

7.36 

3.85 

4.56 

4.82 

5.71 

M22 

3.80 

3.03 

19.08 

84 

8.10 

7.27 

7.63 

9.10 

4.77 

5.65 

5.96 

7.06 

M24 

4.52 

3.53 

22.23 

107 

7.11 

8.45 

8.89 

10.60 

5.55 

8.58 

8.94 

8.22 

M27 

5.73 

4.59 

28.91 

157 

9.25 

11.03 

11.56 

13.78 

7.22 

8.55 

9.03 

10.70 

M30 

7.06 

5.61 

35.34 

213 

11.30 

13.48 

14.13 

18.86 

8.83 

10.46 

11.04 

13.07 

M36 

10.18 

8.17 

51.47 

372 

18.47 

19.64 

20.58 

24.55 

12.86 

15.24 

18.08 

19.05 


T = (0.7) F yb .A s M a -0.2d.T P s =tj>y T/(F.S) 

* For HSB grade 8.8, the above values shall be reduced by 30% 

** Case I: Primary stresses due to dead load + live loads or superimposed 
loads + dynamic effects + centrifugal forces. 

Case II: Primary and additional stresses due to Case I + wind loads or 
earthquake loads, braking forces, lateral shock effect, change of 
temperature, frictional resistance of bearings, settlement of supports in 
addition to the effect of shrinkage and creep of concrete. 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 




Diametre 

jkill 

3,6 

4,6 

MNn 

5,6 

^iwNin 

4,8 

5,8 

6,6 

jUiwNm 

6,8 

8,8 

^iwNm 

10,9 

^iwNm 

12,9 

^Nm 

14,9 

MS 

2,7 

3,6 

4,5 

4,8 

6,0 

5,4 

7,2 

9,7 

13,6 

16,2 

18,9 

MS 

6,6 

8,7 

11,0 

11,6 

14,6 

13,1 

17,5 

23,0 

33,0 

39,0 

46,0 

M10 

13,0 

17,5 

22,0 

23,0 

29,0 

26,0 

35,0 

47,0 

65,0 

78,0 

92,0 

Mil 

22,6 

30,0 

37,6 

40,0 

50,0 

45,0 

60,0 

80,0 

113,0 

135,0 

158,0 

M14 

36,0 

48,0 

60,0 

65,0 

79,0 

72,0 

95,0 

130 

180 

215 

250 

HU 

55,0 

73,0 

92,0 

98,0 

122 

110 

147 

196 

275 

330 

386 

MU 

75,0 

101 

126 

135 

168 

151 

202 

270 

380 

450 

530 

M20 

107 

143 

178 

190 

238 

214 

286 

385 

540 

635 

750 

122 

_145_ 

190 

240 

255 

320 

290 

385 

510 

715 

855 

1010 

M24 

185 

245 

310 

325 

410 

370 

490 

650 

910 

1100 

1290 

M27 

275 

365 

455 

480 

605 

445 

725 

960 

1345 

1615 

1900 

M30 

370 

495 

615 

650 

820 

740 

990 

1300 

1830 

2200 

2600 


Ces valeurs sont valables a un coefficient de frottement p*0,12 et en utilisant la limite de contrainte de 901, N, B.: ces valeurs sont arrondies. 

.iui ufl dJjlo 190 duiw i>iJ j iLi pluiJ j 0,12 : P dHi>l JjqLlo Ail fjiil iiii Jpi 
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2019 usvic. Aggj jo cLcjJI pdJLuuu Steel 


Welded Connections -7 

(J» ^ J J L VI ^5 ^iaLuiaII ^ja (JjJafil pUJll - 

, 1_a£ CjIc. 1^)3 Jij^.j ^jjAj oAd j 4jtia3 LgjlS (Jajlj 4_lai>Vi 
4_^. jA] AiAaJl ^jjL^aiuA ^j£> o jbc. pU4IIj ^jjaLuiaII 


• ^1^11 tiLluj - 

p^ ^ \* I " Aai^^IaII ^a 4_jldj Cj^ Aj^jV 

AjC- pUill L_Uj]| ^JJJj... JjaC- £a jlislj o^)a£ 

pLaill 4_jldj 4_aJ!>la]l Ajc-j. c_jjj]I 4-jldj ^jc. (jjjAa jja 6^ l_ijj]I 

^Lsla (jjJa^ j^)a]| (JflVl ciLa^oH) 4_^_j^lall c^Iajljj ^jC- Aj^jV 


• ^Uli tilAy. ( 

pA 3 (JdaAJj pA 4 (_jC- dll >‘m*1 a\ 1 ^-2 pi ^ Hi lAl a i “ (_)aj V 1 Qjh _ 

L $J-£^ 6 CP- J^J Vj 

^Ull Jjla jjSI - 


(pUU! t*Uu, ft JA 70) 70S = ^ Jj^ j£! AjSlHLla 


pUU Jjla jSl - 

pi **• Hi <jj 1 a> >1 dll^)A 4 jl ^5 = pi ^ 11 (J^jJa (JbI -2j^jJ 1Qj 1*» 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


Allowable stress in fillet weld . 

Compression Jl ^1 stress Jl J5J <jjIj Allowable stress Jl <*3 

Shear J\ 3 Tension Jl ^ 

F all “ 0.2 F u 

St. 37 => 3.6t\cm 2 t? V-"- 

For 
St 37 


Fail. - 0.2 f u -= 0.2*3.6 =0.72t\cm ‘ ! 


? Aj| J-OS i ' ALuifl (_ LA e Uli! 

■MjJ| CluLlI jV (o>l JA\ AiU. ^Laill Jjla Aijj3 duLlI Jjka- 2 

4_afl l—u!2l 

ojUj] ^jja.... stiffeners -^- 3 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


What the Types of the Welding Processes ^UUlll 


1- Shielded Metal Arc Welding (S.M.A.W) 

^UJll - 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


2- Submerged Arc Welding (S.A.W) 

Clll^Lojudil Cllli jl (jJaliJI y*.jSlb ? Uffl 

J A^lAJUdil ji 4 jLi 3 ^}]| 4 qVl'N^ll 

Jlla! cJ^Ixj ^Uill Cljl^tiJl (JlAiLuol 

# jl ^jJdJalxil ji I^A ^QjuoJ # 

IiowJI jUjII 


.^Ull 

(jLaC-i ^AklLaiASI jljj]| 3 j^,j | jj-d 4 j^Aj ^gic- ^ajli 4jj£Ldl (J-cC- 


O^p^tll 3j ? (j^X-ail L balli«dl 4j.^».*i\l plLul j ? fijI^iJl ^lijV 


.{ aA\j\\ 

^bkllj jLjj tiliud) 4 jj*j Jj*-a Jaxuaj 4 n^l all JJLuu 

(j3x-<2l PIajuiI Util Lttll tilLudl) ^laS JnJjJa _ 1 


L-u*)^ CjJ^allj ^jsxa^\ 4 _ia£ J^n^i .2 

^AiLuiAll ^j 3 Sj3_^2l c3 ^*^ 4j-<^ ^ .3 

> 4J*jui]| ^jojJ 3xj ^ic- ^ ^ ^Ulll el^l >>J 4 

> Ali_*jdll ^ 1c. ^Uill c^Wm ^ Vi ji ^ 4 Jjoiljail 4£. j±A\ l*a u«**a # 3 

# (_}^.l. 2 l 4 V 4A^3 j PlLuJI AiUaj 3^1 j _ (3 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


. Jsa, j *Li i - 


O^j UJ^ C5^ ja c_ujaj ^Uill ^J^li tilli 

o±tj *iu uj^j u! J1 s-yj^ fii ^5 ? { 10:5} ^*-^11 

^IjLq ^Ic- JaxjJall ^aJ ? S^p_j2l ^j^)a. ^j 3 ^aJ ? ^alc {2} ^-3^-a 4-l*.ui]l 

(jJAi (JlaJj (_>«u^Uij Cj>IaJ ^aLalll Jaa> (Jjiulj <v^J ^aJ ? (JoxuIj 

<-_fllaj] ^laLa ^aJ ^alaJll Jaa> <-_itflj] ^laLa JaxjJall ^aJJ 

A <J» ■« Ql ^\ j<\ aJ jl Ajj^Lo (J£ ? A a\I ^ i * '-vj • 

(jc. > J) ~t -v \\\ 1 " it A d£Lp JA (_]£ ^jl ^ (JjaUaLllI 

. Ig- J a a u 
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2019 usvic jloj^I jo cLc.jJI /xSJLuuu Steel 


jAijjIail aiA blj^ 


.Aallc. dll jj <LftC.U CaLolavJ # 1 

j CiliijlLoall a-lAC-l ^UJi Jli^. _2 
.Aallc. Ajj-lj ajlg-a ^tiaa Vj (3^^ (J*-ku 3 

a^ufUl ^Ic. Aib^all a^A 3.^* 1 .4 

‘ laj Jj^ju (J.i*-aj <■ - ijjuij a^p^jll (jl^a .5 

(JjJaai Aaflijl^ja 



AalUJI uM£3ll 1 

• ♦♦ ** • - 1 - 


laaLa jV a-Uiil 

^Jajaiail a-ilc- (JaJtJ L_ljl»jji 


.2 

.3 




29 











2019 i^OLc jy»l /fi clcjJI tjjLui Steel 


3- Gas Metal Arc Welding (G.M.A.W) 


j j'-c- 



ji a^alj) Rafters -8 

^A*ll (J?J IijuiaII (jLa^.V AjjLudjVi fil - 


O 3 ^' J*J el^jVI f JJC- f J^J U jjU^ yic. 


(Side Girts -9 

lr- A hjL^JI dll u£ll i_id \j dj dua, Lildl <_lj| aa. A iLaidl a-dddi - 

*♦ * * V * *♦ V ^ ** * V * *♦ \ 


J! 1$£j 3 (X-dijJj jla 2.5 C5^ 1.5 ‘—'liluwi cdaC-VI 
fii ^ gJUdL ^lijjl ji* 3 Jjl J^c. Corrugated Sheets 


Corrugated Sheets JW ^l^jVI git? JL£U 
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2019 usvic. Aggj jo cLcjJI pdJLuuu Steel 


^ ismll diLudall Jl£jjV! Cj^lusj 

lilts qa jjjllj .J^ , lg-J ^jajoiaII (jV l^)Iaj 

J ^jlll 6A& t,-J3kJ (illil ? 4_j1_ui^)d]l ^ l^J ^j-UjaiAll 

dll jl j x jjV 1 ^gJl l_lix-all ^ja ^jC- J^aistll dc. ^jll 

# o^c-tall adfc a^lc. ^UJIIj Jj^* 1I diiij j ? AdLuj^)dll 
• jp 1 jaI) aIc- di^Lusjll 
* J1C-Ij£ll Aic. (odoC-Vl ^C.1 j3 ^1 jll) 

Base Plate without Gusset Plates uj-^ A j £ jl -1 

^•1 ^11 QjAj ^-^dluij3 Aijid (jLa^V SdaC-Vl <^11 AjjouIIj - 

^Jajuj (J^ld a^C-lall 4 ^J| ? Aj^iJj 



tw 

d£L^jll (jA (jj& j ilUA 




























2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


Gusseted base . z)j h -2 

Jj^a o^C-H ^^9] ^A^JjouS AIjkj (jLa^,V ALal^Jl oAaC-VI (_gJl AjjouIIj Lai - 
j j^\ ^Jajai <j-a ^3^ S-iC-Lill ^1 Ajjijj ^I^IL 


Ajjalill ^\ ^11 ^j-a 


(jl (.-la>J J^a*Jl <-**i^J iS '^_$^l j J CJ 1LJ1 ^L»in\l _ 

(jfcL>^ Jc. ^jBl ^1 Jj^*j| Qa C&L 


Cement Grout yd^ a^uIILj j^UJI Jl£>jVI 

^jjjLujVI ^ Ic. I ^sjuj 3 ^_g^l 9^- c^l<a i >.)) 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


A^Uij cjjjkkil £Lj! &a ±?i Steel Structures JUc-VI 

.(JaxJL <vJull (Jj3 AlajAll J <JjLx3VI CjULotaJI <ja - 

'Igjlc- dlAJ Cll^ljAxi A_il J oAa!.».a]I A Ol0‘n\l t**lt a\1 _ 

^ja sAaUxaII t**^ UiUi-n. a\\ k a \\ Uia Sections \? ^^ ^ ^JaULa ^ja _ 

A^aII claul 

Bolts Aic. dua. qa Joints J£ qa &\j!\ - 

cUajll aj^jL^ aSL^aj U Jh& ij( Black bolts or Galvanized Bolts 
(jo j jljuVi (j-o jshllj 4 £LujJIj cliia. (j-a plates 

Saac-VI (jij aaLuiaII j l^Laliliuolj verticality Saac-VI ajjaIj <ja \\ - 

Alignment, Plumb & level c_j j^Ia j 

a^La Aaiju Jlii Ail j bfciic-j 1 a jlaA Cilia <ja Anchor boltS 0* iSlllJI - 

a£Uujj Base Plate ^ a^A^ ci^( Grout (Non Shrinkage 

A -sjq^ll oIa ilxjl j 

^^^C-I^lllj (J^xllj ^JaLall (JfLij <£Iajuo 1I cilia ^ja ^JojaII A jlaatMl (_ja - 

^ja al ja\\ ^aCc. qa j) $.La]Ij j LgiiJ Cc-Liill j 

»._iLujili a^^ajAll CiLalisll jl c_ajiuill 

^ja i£tiII.Cil lalaa^all A AlA Jo a l^ilj (jl^).w\\ (J^xJl £ja i^lill - 

.Aj *Oat a\I j>a! ixll ^jAa jjjUoii 

- 33 



















2019 vslc. juo^I jo slcjJI p^JLuuu Steel 


jl j! dul£ 131^ aA AAa ‘il A* - 

aA iQ'slI A .aJVii A* 

'AjJC-yjy Aj^Lqjj^j Wddillg ^ - 

<- a* aA A\ ja <j|j Bracing ^Uaj a* ^£U]I - 

\ g a A^Lajuallj ^UuVIj 4jC-^j]| 

a ciilaj^al jAl a A ^ L^jlj tilijLifciilj L_iljjVi A* - 

tdjjjll A* ^aJJj .Luo A - 0 - 

torque Bolts 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


j A4d Slj AalA CiLajIxa 


1-Dead Loads 


- Weight of steel Structure (W s t) 

-Assumed W s t [30 -50] kg/m2 
-Weight of covering material (Wcm) 

-Flexible Roof 

-Corrugated steel sheets. Wc= [5 -8] kg/m2 
-Sandwich panel = [10-15] kg/m2 
-Asbestos (purlins) Wc = [15 -25] kg/m2 
-Tiles Wc = [30 -50] kg/m2 

- Glass Wc = [20 -40] kg/m2 

Wd.i = Weight of covering material *a\cosa + O.w of Purlins 

2 l = JJjUll AiLalA 


2-Live Loads 


W LL = L.L *a L.L > 50kg\m 2 


L.L = 200 - (300 tana) 

L.L = 60 — (66.67 tana) 

1 '20 1 * 10 1 "5 ^ CllLuLLall ^3 A V.i/'ll h® Lilli- j 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


3-Wind 

Ww= C*q*K*a 

K: Height Factor 

c. A-oIiUj 

- JU_ jJ/eL _ QJj! (JLjIc J _ OJSJ J _ QjJ! JjoIso 


K 

Height ( m ) 

1.0 

0 - 10 

1.10 

10 - 20 

1.30 

20 30 


Wind Pressure (q) oIIaJI ^L-Vi ia*^a 


q ( kg / m 2 ) 

c,L W/ 

70 


SO 


90 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


- Wind Factor (c) J * 0 C^' 


C 


+ 0.80 


- 0.80 


(0.8) s (0.4)oa £j)j% IaL« Jii> i>l)l <-LL*VI 
\ r>r . s > i> j i o_^» UJ ^L^JI 


0.40 



0.50 


-> tanCx 

tfliVi £. JjlJI ^ JJ* 


Chart for Pressure side only 
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2019 usvic jloj^I jo cLc.jJI /xSJLuuu Steel 


uU£ \ jl\ 



(j^ILaA 

Queen Post Truss 



all 

King Post Truss 



Warren truss 



CiljJ J_j]L4A 

Pratt truss 


jL.ft.Lidt ^**1 jj a ^i 
Saw-tooth truss 



JLaJJI t-yJa jj^lLaai 

North light truss 



Fink truss 


MXMXMx] 


X 

X Truss 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


King truss cxA 4 * -1 

Aj jjti ^ cillal) ^jlii j\ c cilLall (j^La^. jl ^ cilia!) ^7“ 

(_£ jt_j£l) j ^t-iall (J jt-asLal) ~^~y\\ ^^JjujJJ ^ L.J <_£.}jaC. ^ajLj 

^LLuj^ A^a3 ^ja „Ud S^)a£J) (Ja^. A^ALl Aui £jJal_^. ^jtfll)j 4 

^gJt-Lja J 4 (JlLallj L^jJal cilia!) ^jls (jl U^ 1 (j^lla^-1) 

j^S^\ A-alc-^li cilia!) (j^lLa^ S^)a£!) ^^ic. ,^jjJjl*Jl ^Ijjuoll 

La Ale. a jAjj l^i J 4Ail£jl) dua. (ja ^JajuobU 4_ill*i 


. ♦ ♦* ♦» 

Aa. IujJ 


^ja AU*!l cillal) (j^ll A ^ j) .A ^L»a\l ^^LAaV)_9 Adi^-La!) daVl^jull) 

4 Ai^)i!! ^JaL^) yS (_jajtj ^lijual) > Ljajl AjjLuHVI (J^Laal) 

12 4 , 5 -^ ^^jl ^j£^aJ cilia!) ^j^lLa^. juIllVI ^a ^‘la ijj 

. C5^M' U*>5 J ' 

A£IaII -2 


queen truss 


a! ^j^lLa^, ^jA A^lal) ^jlii j \ 4 A^ial) ^jlii ^j^lLa^, ^jl ^ A^lal) ^j^lLa^, 
(j-a (Jj!a) AjJailll ^aaj^aa j ^jLJajoij ^jLaJ^aC. ^jLajts 

4 A^JJ ^JajujJ ^ajU ^A^JjujJ cilia!) ^jjILa^. # cilia!) ^jlLa^. 
4 Aui f-AjJaC.) ^ja ^C-^)l) t _ 5 ie- j # ^jjjj) ^jjails A^lall ^j^lLa^. ^A^JjjoJ 

# ^aj) j 3 oJlle ^jjajujJ )j!) Jy V ^3 4 L»» l >» f) > >«<--) <ja VAj 
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2019 usvic. Aggj jo cLcjJI pdJLuuu Steel 


( *N ' OjJUaJI ) dJ^ -3 

^ qhW^' ls* Pratt truss cj! jj f ^V} 

UJ^W . Vj3a jla 100 J' 20 ^ CS^' 

4_}juii^)]| JJjljJ Cjui ct_g_^.l Aj^akll t\j JaC-Vl g)j£a 4 

^ 4g]t_*Jl ^A AjjujI^)]| Jl V' uji ^‘n. \l ^ll| l^A 

(u^' c> ^ uj^W . ( jW' J! a ^' 

^.I^JjujJj _ £3 JS (JLa^. 1 ^)jjljj Ajuj i" A f t „ >»<--Sfl dij-v 

^jLiaII t ^Vt a t <j1L*JI ^a JU^I Cu^ 


*! 


Warren truss Ojtj -4 

t->» l >» j Ajoi dl^J Aj^Jafllt f t t >>r.Sft i ^^lll IJA ^3 

Cl ^*t j JnxjJnlt f* ^‘t 4_>kt:i]l f.LjaC-S/t g)_jlj ^3 # dllj 

g)£-aJ e Clll^)J (j^lLa^. l^.ljJaC.1 (Jstj ( (jjjLuiLa Ajudll 

c._AlaJJ dlft l^p»g ^)^Vl ^Iia]! <_^3 (J^t-all ^jjtj (jjlLa^. ^Ia^UjujI 
( Ajjjtiilt Cllt^l^.Vl Ldajl (Jlaj t^A j ) f t , >.r_Slt ^it_dal 

La ^jl jIj ^p-lll ALjla ^jt_La]| ^3 ojlc. Uj'j dllji^lLa^. ^^ILjoJj 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


CjUjlU^Jl £jill ^Vn > n j .JjlaJI ^ jld 100 20 

. jiUjVl A*ilj ciilJ^ll ^Vl ^ 

JIa^II f j^a (jjil-AA -5 


^jUaII ^ s^lc. North light truss cAkJL^ ^Vu » n 



C_ijUJl ( ^gic. ^U. ‘>11 ^I^AJjujI ^ja 4j*_yJaiS D^U-iaV^ (j-Q AjSuHA 

Jc* (J ^ja A^ll ^S^jjudll (jLajoi]| (jLajoill Sjlc- 1a] ' 

^ja i a C5^ C ’ • A^lJall 


JU^ll $. jjJa jluM ^_lc- IjJ jaC- SIaJ jjIU^ (jl 




(j) (j£-aJ ^acnJall £jjJa jl (jLajaJl &jjJa CjU^ILqa. ^I^aJjujI 

c 5*-A> ji ^ jii Jc. cP4^ 3 A» ujo^' c> cJi^j 

^Ic. ' 4-jfLidlIjJlll AjjIj^JI 4-y Will ^I^JjujU Ik jjjLj L_flLuj£jjuj| 

^jl j 4_jc-Llfc^]l S^LjaVt ^1] ^ja (JliL (JLdjjdll & jjJa (ji Cy* 

<jla ^-1x21 (jA i (_j-d (JliL 

^jl_i a fA a k (J2j # AjSJjII ^ic. <.-Alall Aj^jj (jl ^ 1 ^* > .?' 

c> Aj^aJi <aUa ^Lj. ^ dllc. JjJjuj-21 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


( iuil jaII jl) jUHaII (jut -6 

Saw- ^jjoi (jLojudi! £. jjJa (jjj (._ 

J jc. ^ j . ^1 tooth truss 

(J-ojJjj ^jl jIIw-aII (j-a3 t (jLojudl! 

. J* ha^ jl joiIaII ^jjuj jjIUlsJI ^ lc> ^ ^JjoiaSI (JiuuaJ 

X 6^-7 

:X X Truss uj^WII c> jj 

X U 1 ' ^ n i 4 JaxjJall Aj^Jaflll /-.l ^ >»r-V' l** Uiu^ |jj - 

^.LjaC-VI 4-ajULa (JaL^J I jj dlli(j-a (jjlil JJ JlaJ 

Clil^)J jjJUa. jA X A ?~ ^ ^ijIjuj ^ n «**»; tJaxjJall ^3 4 j jia&ll 

c ^Lj^)I 1 <^3 Ic- jJjJu I^A CliUl^klujI 

Ia^. Aljjia Aj^Jaall r.l . >»r-S/l i**^^ 

dLA jjIU* -8 

uJj t> j4' U^-ajSI'Fink truss 

^aJj SAjAjoi AjjkSl ^JajLuVi 4 o^ljk-aall ^)J)^ ^3 L-llx^all 

j L-JJJjj] (j-a tilUA . ^)j^a3l jj^aUc. ^ II f t t ~ j. "’a" 
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2019 usvic jloj^I jo cLc.jJI /xSJLuuu Steel 


JJM 


I - BEAMS WITH PARALLEL FLANGES 
(I. P. E.) 

Dimensions and Properties 


S<5*C 

4rea 

Weight 

Dimensions (mm) 

x-x 

y-y 

NO. 

<cm 2 ) 

(kg/m ) 

h 

D 

8 

r 

t 

C 

h-2c 

•i (cm*) 

S. (cm 1 ) 

r, (cm) 

Mcm*| 

Syfcrn 1 ) 

M«n> 

eo 

7.64 

6 

SO 

46 

3.8 

5 

5.2 

1D.2 

59 

80.1 

20 

324 

8.49 

3.69 

1.05 

100 

10.3 

8.1 

*03 

55 

4.1 

7 

5.7 

12.7 

74 

171 

342 

407 

15.9 

5.79 

1.24 

120 

13.2 

10.4 

120 

64 

4.4 

7 

6.3 

13 3 

93 

318 

S3 

4.9 

27.7 

8.65 

1.45 

143 

16.4 

12.9 

140 

73 

4.7 

7 

6.9 

13.9 

112 

541 

77.3 

5.74 

44.9 

12.3 

1.65 

160 

20.1 

15.8 

'63 

82 

5 

9 

7.4 

16.4 

127 

869 

109 

6.58 

68.3 

16.7 

1.64 

180 

23.9 

18.8 

180 

91 

5.3 

9 

8 

17 

146 

1320 

146 

742 

101 

22.2 

2.05 

203 

26.5 

22.4 

203 

IOC 

5.6 

12 

8.5 

8 

in 

159 

194C 

194 

826 

142 

28 5 

2.24 

223 

33.4 

26.2 

223 

11D 

5.9 

12 

9.2 

21.2 

177 

2770 

252 

9.11 

205 

37.3 

2.48 

243 

39.1 

30.7 

243 

120 

62 

15 

9.8 

24.8 

19C 

389C 

324 

997 

284 

47.3 

2.69 

273 

45.9 

36.1 

273 

135 

6.6 

15 

10.2 

252 

219 

5790 

429 

11.2 

420 

622 

3.02 

303 

53.8 

42.2 

303 

15D 

7.1 

15 

10.7 

25.7 

248 

8360 

557 

12.5 

604 

00.5 

3.35 

303 

62.6 

49 1 

330 

16C 

7.5 

18 

11.5 

29.5 

271 

11770 

713 

13.7 

788 

98.5 

3.55 

363 

72.7 

57.1 

363 

170 

8 

18 

12.7 

30.7 

298 

16270 

904 

15 

1040 

123 

3.79 

-03 

64.5 

66.3 

403 

18C 

8.6 

21 

13.5 

34.5 

331 

23130 

1160 

16.5 

1320 

146 

3.95 

463 

56.8 

77.6 

453 

19C 

9.4 

21 

14.5 

35.6 

378 

33740 

1500 

18.5 

1660 

176 

4.12 

503 

116 

90.7 

500 

202 

10.2 

21 

16 

37 

426 

48200 

1930 

20.4 

2140 

214 

4.31 

550 

134 

106 

553 

210 

11.1 

24 

17.2 

412 

467 

67120 

2440 

22.3 

2670 

254 

4.45 

503 

156 

122 

€03 

22D 

12 

24 

19 

43 

514 

92030 

3070 

24.3 

3390 

306 

4.66 


l y 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


STANDARD I - BEAMS 
(SwLa)-(L P. N. ) 

Dimensions and Properties 


Sec. 

Area 

Weight 

Dimensions (mm) 

x-x 

y-y 

NO 

|cm : ) 

(k0/m > 

n 

D 

s 

t 

1, <cm*) 

S, (cm 3 ) 

r.(cm| 

1, (cm*) 

Man 1 ) 

r.(cm| 

80 

7.57 

5.94 

eo 

42 

3.9 

5.9 

77.8 

19.5 

3.2 

6-29 

3 

0.91 

lOO 

10.6 

8.34 

IOC 

50 

4.5 

6.8 

171 

34 2 

4.01 

12-2 

4.83 

1.07 

-20 

1*1.2 

11.1 

12C 

se 

5.1 

7.7 

328 

54.7 

4.81 

21.5 

7.41 

1.23 

• -0 

18.2 

143 

1 42 

66 

5.7 

3.6 

573 

81.9 

5.61 

35-2 

10.7 

1.4 

*50 

22.8 

17.9 

16C 

74 

6.3 

9.5 

935 

117 

6.4 

54.7 

14.8 

1.55 

* 30 

27.9 

21.9 

1 82 

82 

6.9 

10 4 

1450 

161 

7.2 

81.3 

19 8 

1.71 

220 

33.4. 

26 2 

200 

90 

7.5 

11.3 

2140 

214 

8 

117 

26 

1.87 

220 

39.5 

31.1 

220 

96 

B 1 

12.2 

3060 

278 

8 8 

162 

33.1 

2 02 

2-0 

46.1 

36 2 

24C 

106 

6 7 

13.1 

4250 

354 

9.59 

221 

41.7 

2.2 

250 

53.3 

41.9 

260 

113 

9.4 

14.1 

5740 

442 

10.4 

288 

51 

2 32 

2 30 

61 

47.9 

280 

119 

10.1 

15 2 

7590 

542 

11.1 

364 

61-2 

2 45 

200 

69 

54 2 

300 

125 

10.6 

16.2 

9300 

653 

11.9 

451 

72-2 

2.56 

2 20 

77.7 

61 

320 

131 

11.5 

17.3 

12510 

782 

12.7 

555 

84.7 

2.67 

2-0 

36.7 

68 

340 

137 

12.2 

13.3 

15700 

923 

13.5 

674 

96 4 

2.8 

2-50 

97 

76.1 

360 

143 

13 

19.5 

19610 

1090 

14.2 

818 

114 

2.9 

2 50 

107 

34 

380 

148 

13.7 

20.5 

24010 

1260 

15 

975 

131 

3.02 

420 

US 

92 4 

400 

155 

14.4 

21.6 

29210 

1460 

15.7 

1160 

149 

3.13 

425 

132 

104 

425 

163 

15.3 

23 

36970 

1740 

16.7 

1440 

176 

3.3 

4 50 

147 

115 

4SD 

170 

16.2 

24 3 

45850 

2040 

17.7 

1730 

203 

3.43 

475 

163 

128 

475 

178 

17.1 

25.6 

56430 

2360 

18.6 

2D9C 

235 

3.6 

520 

179 

141 

500 

185 

18 

27 

68740 

2750 

19.6 

2480 

268 

3.72 

5 50 

212 

166 

550 

200 

19 

30 

99130 

3610 

21.6 

349C 

349 

4.02 

600 

2S4 

199 

600 

215 

21 € 

32.4 

139000 

4630 

23.4 

4670 

434 

4.3 
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2019 usvic jloj^I jo cLc.jJI /xSJLuuu Steel 
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2019 usvic jloj^I jo cLc.jJI /xSJLuuu Steel 


COLD-FORMED C-SECTIONS WITH LIPS 


Dimensions and Properties 


! y 

ffti 


+- 


iUi 

ir 


Dimensions (mm) 


h 


Area 

|cm ! | 


Weight 

(Kg/m) 


x-x 


I,(cm 4 ) 


S« (cm) 


r* (cm) 


y.y 


Mem 4 ) 


Sy (cm j 


r*(cm) 


(cm) 


100 

140 


15 

30 


5.45 

9.35 


4.28 

7.34 


76.88 

280.23 


15.38 

40.03 


3.76 

5.47 


10.41 

67.3 


3.84 

15.44 


1.38 

2.68 


1.29 

2.64 


160 

160 

160 

160 

160 


70 


30 

34 

34 
30 

35 


3 

3 

3.65 

4 
4 


9.95 

10.79 

13.01 

13.87 

14.27 


7.81 

8.47 

10.21 

10.89 

11.2 


384.69 

427.2 

510.03 

545.86 

554.9 


48.09 

53.4 

63.75 

68.23 

69.36 


6.22 

6.29 

6.26 

6.27 

6.24 


70.8 

103.1 

121.93 

124.07 

133.39 


15.7 

20.68 

24.46 

24.35 

26.9 


2.67 

3.09 

3.06 

2.99 

3.06 


2.49 

3.01 

3.01 

2.9 

3.04 


180 

180 

100 

200 

250 


25 

25 

20 

20 

20 


3.6 

4 

2 

2 

2 


12.91 

14.27 

4.33 

6.73 

8.13 


11.14 

11.2 

3.4 

5.28 

6.38 


642.27 

705.6 

65.92 

386.55 

723.51 


71.36 

78.4 

13.18 

38.66 

57.88 


7.05 

7.03 

3.9 

7.58 

9.43 


109.29 

119.15 

15.36 

30.47 

47.56 


20.3 

22.13 

4.85 

6.96 

9.05 


2.91 

2.89 

1.88 

2.13 

2.42 


2.62 

2.62 

1.84 

1.62 

1.74 


185 

185 

185 

185 


25 

26.4 

27.7 

29.1 


1.5 
2 

2.5 
3 


5 

6.69 

8.36 

10.05 


3.93 

5.25 

6.56 

7.89 


251.81 

333.19 

412.99 

491.57 


27.22 

36.02 

44.65 

53.14 


7.09 

7.06 

7.03 

7 


25.6 

34.09 

42.46 

50.82 


6.12 

8.22 

10.32 

12.46 


2.26 

2.26 

2.25 

2.25 


1.82 

1.85 

1.89 

1.92 


215 

215 

215 

215 


25 

26.4 

27.7 

29.1 


1.5 
2 

2.5 
3 


5.46 

7.29 

9.11 

10.95 


4.29 

5.72 

7.15 

8.59 


360.67 

477.98 

593.41 

707.49 


33.55 

44.46 

55.2 

65.81 


8.13 

8.1 

8.07 

8.04 


26.86 

35.79 

44.59 

53.41 


6.21 

8.34 

10.47 

12.64 


2.22 

2.21 

2.21 

2.21 


1.67 

1.7 

1.74 

1.78 
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2019 usvic. Aggj jo cLcjJI pdJLuuu Steel 


Space truss 

^LA\ JliA ja Space truss - 

A i j ui Cl Aa ^g.x jjAIA iaaj ^3 A^jLul1a]I dA ^lc.^11 ^ J ^ ^ (jjjll 

AxjuiI qJ< AjJaij 4 4 ^ ]Vi\f 1 ^jjud^l ^ja j& j 

^gjgjLk jjVHaiaIi 4_ii^,ij oaac.i ^gjj 

djl.1 ^.j aJojujI jJ LuiXaI] JijuJl j (_£ jlaJ! (jjJjjjaiAll i^yx JaLu )! 
<_£jIulaj AjJc. 13 jiuba iaJjJ LaAic. ^)^Jl ^2/ldal (JlLa LlC-I^S Ali^aJ-a 
^)J4*J LuHaII dlLaL^J j A^llc. 6£.li£ ^Uaill 1 ^)3jJ AlaS 

$aJ ( a j£jauJl CllSiLai) ^3 Jj^j-all 4 iN t A\ i * \ u "? (_5j3 ,^t. Ijiil ^jlLaaJl 


Jaidallj Tension ajjouIL j& LA (VUaAVl ^ jc.) gjalb 


UJa 


J jJa Jc. Jl^bU Compression 
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2019 usvic jloj^I jo cLc.jJI /xSJLuuu Steel 


(members) s j^Ija cjl^j ^Ualll 

Ja£j (Jj^aJ jjaLuiaj (joints) ia£j ^k \ * xtax JJ (J x *aJJ 

(Jj^aJ <jl \ A ) Ud jjaLuia 4-jjLcgj jjjuil ja £juiJ jl ^Iaj 4-plxII 


(parameter) ejiljjida z^c. <A\j& sj^.1 j 4_Lkj ^ s jjjujIa s^dc. Idl 

AjjJaxj jI^jaII jflll Ax\j AdlduV^ 4 j^)Ia*a1I ^jjjLslaII 


^VK'i j U jiaa JUIjj S^jll Jj^j (span) ^ j ^ 

^ j'IaxaII .^Uajji ^JiLlS jIaXaJI (Jd j juII A ^ “ illJ 

dll-2kj3 j] dllc-lilijl ji (--4 j] l^J jjJLa. V C-lUjKJ 

J) J^J (f60) JJ=H 4 da.1 jll jaall Jdb <Ll£ 

(f 120) C5-^J^(> ^Uailb (f20) 

S-talllVI Ja£j ^k j;lij jjJJ jU.nSfl ^Uaillj l^jk. L-llsdll <j£aj 

Ajj^IlII j 44*_uJail d^Lja^U dlLuiULoll £JAa»J <-" ^ (JaC> ^j£aJ 

Ja^j ^ os-LdaVI dll^.j C—UJJJ (J^ajS 4 jr-1 l^all o£,lda!/U AjjouILj 


uj^j1£ jj jaj <ii]jj jIaxaII ^JAA^alll 1 t ^ j AjjlxJl 

♦♦ ' 

_ Ulfij ^j^llAaJl _ 4 (Jdl-i S^ldaVl 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


Ljau' ^ 3 ( _,x- jjSUaJl jaJ ^Jajuoll A^JU^a! AjjouIIj 

A ^)aj l^)j yjju Tvj ls^ ^ ^(jL&J) i CjUjIIaI o^c. 

Ajjjj jl /jA jl <U^aU> CjLjjj jii^J ^JajuJl (jlAJ jl A_pl*Jl 

c*Wfl un j jjlill jjill 


(J^La^I] (_£^JajuJl ^ic. <-**i£lj (jl (j^AJ AjJaijll j)A ^(_^l 


(L,Tsec) WSUU^S LIj j a^Jj. 

: jUjVI ^ ^ia^l <^!jU! JitfJ! ^>1 ^ 


ujjll 4ia.- 

^L-ajSVI jAs^'j LSjAA' J^aSI- 
** ** 

jUuVI c-1 jl 4 U.i JU£VI j n-v 

4-JUJI Aalull Sii- 
** 

(. - IL^alill J aJ j^juj- 

^UjII a Q^"'j diSj ^)3 jj- 

(^£.1 jill (JfLi^Jl £a j Jlo) CjLo^- 

JUjVI 

Lj U'vMl JaC-j )Lkii ( XjJai 4 Aj^p. (_£^)Laxa]I ^<jj_ 

SUsJla]I AaLaaII CjUi^Ij 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


;AjLa1^1uiI 

:Jla dULo^a A .Jaitj - 

- ^-^Luballj dlc-lall - - 

- Jjjjaull (jj)^^ — dl^Uall Ua\1 

l_1jjJj]! diV^a 

j ? <UUJ1 dLaLa^. c,jJ)l_do ^ «^*4 i e.A\\*\\ j^\ 

^jIslaII ? dl^dj-all dlc-lij ^^Luba ? dl^jUall 

t_fliLudl! d|j (Jjjldllj (JldjjujVI dlVlj^a ? Clllk^a ^ 4 _j 3^ill 

<-" ^ ^ (jjdll CJC-^La ? ^jia^)SLA]l dl^ldul ? ^ ^ 

JjlJ jujSM ? dLaUJjjVl 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


:<> ^^xa1\ J%J1 f \j*\ 

'* J3La 1| 4. iljixuuVI -1 

A_Ja11)^ 4 £^3^ - jJajoil ‘-"3 A 

_ n Jajj^l2 M jl - * w )?» L 
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2019 usvlc jloj^I jo cLc.jJI /xSJLuuu Steel 


*4j< 

:DIN 17100 ST 44-2 Steel Mechanical Properties 


Quality of Steel 

Minimum Yield Stress 

Tension Strength 

Maximum Elongation 

St 37-2 

235N/mm 2 

240-470 N/mm 2 

240% 

St 442 

275N/mm 2 

410-580 N/mm 2 

20% 

St 52-3 

355N/mm 2 

510-680 N/mm 2 

20% 


. 44 JliUll Jjauj (jlz 


DIN 17100 ST 44-2 Channel Steel Mechanical Properties: 


Material 

Tensile strength Mpa 

Normal thickness mm 

<3 

>3 ,<100 

>100 

St 44-2 

430-580 

410-540 

By agreement 


Material 

Minumum yield strength Mpa 

Normal thickness mm 

<16 

>16,<40 

>40,<63 

>63,<80 

>80,<10 

0 

>100 

St44-2 

275 

265 

255 

245 

235 

By 

agreement 


Material 

Elongation M pa % 

L0=8 Omm Normal 

thickness mm 

L0=5.65 V SO mm Normal thickness mm 



>0.5, 

<1 

>1, 

<C 

1.5 

>1. 

5, 

<2 

>2 ? 

< 

2.5 

>2. 

5, 

<3 

>3, 

<40 

>40,<63 

>63 ,<100 

>100 

St 44-2 

14 

15 

16 

17 

18 

22 

21 

20 

By 

agreement 
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2019 usvic. Aggj jo cLcjJI pdJLuuu Steel 


mero:^j*j^ -2 

^J^Aj^^^aII ^A y *\» a\I 4, jjl^JajgjVI cJj ‘ 

j C_fll^)Jai^ Lg_J i" ? Aj^£^a]| 4A^al\ SjOj L-Jjijj 

^A j'l ^y a! 1 A^jl jJojujV^ 

dll jIIjIaI liaj UjLuol ^aJJ AjjSJ^]| C5 ic. L_)j£iil j|^C.|j 

^£>l^)i]| , dlll^l JAJ 

JL^V! Jajj^l3^)i^. Adl^)IaJ lg ^li L_l^illl (Jdl^A 

^Ad^iLAll Aju\jL^\ £a Jjd 



53 











2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 



DIN 17100 ST 44-2 ^ ^ 240 J\ 50 6* - 


aUai-aJ! A^LuiaI! ^3 LgJt9j-aj jj£Ji i ^ ^ d ‘ *1 -v**<att 


1 UiA 


\ A 41 ^ t ,j-a Cj1^j£ jj£I j £ Cil^ 2 J2l (j£Jj 


DIN 17100 ST 44-2 J ^ *jj^' ^^ 

TS 2525 -2 Standard J tiJa 45 ^ gr* - 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


AjfjjjlxuiVI ■iljC'Vl) uiljialj £ji^-a -3 

^ 56 C5^ 12 OA3 Jjxil cJjja ji 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


A jjJail CihlXail -4 


St-37.2 cjULk oAaC-VI 


(I,C,U) ^ ^ t_lk jj£i aJ jlaJl CjUAaIIj 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


supports uiljLl J& 4jAaJI cjkllafl) -5 

(._^Ic- AIllLoII CIjLqIc. Jill dllx-LlaS^ JiIjljI j (J^jui 

^giJjtAll J£j^J 1 Ujlso^al J-aj t ** '1 ^ ^ A q!"'^ ^ 

jl - ji^. 1 j fiUJl cAs jl 

J St-52 j' St-37 CjUUk (.** 4 ft. 1 Wal l 


TS 2525 -2 Standard 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 



SUPPORT DETAILS 

1- Space Frame Mode 
2 Space Frame Member 
3- Nut 

4 Lift off and Horizontal 
Stop 

5 Column 

6 Base Plate 

7 Bearing Plate 

8 Cone 

9 Teflon 

10 Anchor Bar 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


; 4 4jULa] 


A j^Lall ^Jajud!I Ax^a ^kj < filajj (JfLi^Jl f.l^^.1 

; ^lAklLujU tg-jlAJj 1&$.!/Ua j 

t A jfLjjl lui ijJj£ 1' ojJJj j ^LuJI ^^ic. 4 'iqW 4 (jc. 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 





6^) jji-alL) La£ ^LqjoiaII JaJjj ^1 jC*Vl 




Cone 


Tube 



Bolt 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


^ ^ £ Cr^ ^ ^ - 
Ajl^d A Jt-lA^J ^aJJ jl ^ij J 4_lajuj| jJ 4 jl3j ^aJJ ^aJ o j^j^alU 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 
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2019 is\JLc jloj^I jo slcjJI p^JLuuu Steel 


SPACE FRAME PROJECT 

CONTENTS 


1- SPECIFICATION & TECHNICAL PR0P0RTIES OF USED MATERIAL 

2- USED MATERIAL and ALLOWABLE STRESSES 

2.1- NUT STRESSES 

2.2- BOLT STRESSES 

2.3- PIPE STRESSES 

2.4- NODE STRESSES 

3-LOAD VALUES 

4METHODS 

4.1- SPACE FRAME MEMBERS 

4.2- PIPES CHOSEN 

4.3- BOLTS CALCULATION 

5-LOAD ANALYSIS 

5.1- LOADS 

5.2- LOADING COMBINATIONS 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


1. SPECinCATIONS: 

The design is done according to the Egyptian code of 
practice STEEL CONSTRUCTION AND BRIDGES 
CODE No. ECP 205-2001. 

2. USED MATERIALS and ALLOWABLE STRESSES 

Space frame system members are formed by steel pipes, conics, nuts and bolts. 
These members join with spherical nodes. The pressure forces on the pipes are transfered 
to the nodes by the nuts and the tension forces are transfered by the bolts. Material 
qualities and allowable stresses of the members used in space frame systems are listed 
below. 


PIPES. 


St.37 

SPHERES. 


St.60 

BOLTS. 

. : 

8.8/10.9 

NUTS. 


St 37 

PILS. 

. : 

St.37 

CONICS. 


St.37 
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2019 vslc. juo^I jo slcjJI p^JLuuu Steel 


•2.1. NUT STRESSES: 


Yield stress Allowable Stress 

2400 kgf/cm2 1440 kgf/cm2 

•2.2. BOLT STRESSES: 


Quality 

Tension stress 

Yield stress 

Allowable Stress 

8.8 

8000 kgf/cm2 

6400 kgf/cm2 

3840 kgf/cm2 

10.9 

10000 kgf/cm2 

9000 kgf/cm2 

5000 kgf/cm2 



0) 


•2.3 

PiPE STRESSES : 



Quality 

Tension stress 

Yield stress 

Allowable Stress 


H HZ 

ST37 3700kgf/cm2 2400kgf/cm2 1440 kgf/cm2 (1656 kgf/cm2) 
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2019 vslc. juo^I jo slcjJI p^JLuuu Steel 


•2.4. NODE STRESSES: 

St. 60.: 2040 kgf/cm2 

3. LOAD VALUES 

Load effects on space frame system members are calculated by the special 
software " Framecad " Loads on members affected on the nodes at the top chard by 
converting the area load to single load in proportion to the area covered by each node. 
Pipes are calculated only for axial tension or compression forces included from the nodes. 
No moment creating loads on pipes themselves are allowed. 

Assumed loads for system solution are as follows: 

•Space system self load 24.80 kgf/m 2 

•Purlin + Cladding for top chord 20.00 kgf/m 2 

•Billboard load 40.00 kgf/m 2 

•Collateral load for bottom chord 10.00 kgf/m 
•Live load for top chord 60.00 kgf/m 2 

•Wind load vertical protection seperately - kgf/m 2 
•Temperature variation At = +/- 33° C 
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2019 is\JLc jloj^I jo slcjJI p^JLuuu Steel 


4.2. PIPES ARE CHOSEN FROM THE LIST BELOW: 


Dia (mm)' 

Thickness (mm)- 


Quality 1 

42.4 

2.50 

St 

37 

48.3 

2.50 

St 

37 

48.3 

3.00 

St 

37 


48.3 

3.25 

St 

37 

60.3 

3.00 

St 

37 

60.3 

3.65 

St 

37 

76.1 

3.00 

St 

37 

76.1 

3.65 

St 

37 

88.9 

3.00 

St 

37 


Loads which can be safely carried by these pipes are calculated as shown below. 


Pipe outer diameter. 

Thickness. 

Pipe inner diameter.... 

Cross-section area. 

Momentum of inertia.. 

Inertia radius. 

Length of Rode. 

Slenderness ratio. 

Spraining coefficient... 

Pulling pipes. 

Pressure pipes. 


D 

t 

d = D - 2t 

F = ( D2 - d2 ) / 4 

1= (D4-d4)/64 
i = (I / F ) 1/2 
s 

s / i 

Pmax = em x F 
Pmax = em x F / 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 


SIZE 


THU 

CKNESS 

No. of pcs 

per Bundle 

0.5 

0.6 

0.7 

0.9 

0.9 

1.0 

1.2 

1.4 

1.5 

1.8 

2.0 

2.8 

3.0 

4.0 

5.0 

6.0 

ROUND 

Dia.19 

19.00 

0.24 

0.28 

0.35 

0.40 

0.44 

0.50 

0.57 

0.68 

0.71 

0.65 

0.94 

1.32 

1.41 




169 

Dia 25 

25,00 

0.31 

0.37 

0.43 

0.49 

0.55 

0.60 

0.72 

0.84 

0.90 

1.06 

1.19 

Si ' 63 ~ 

1.84 




127 

Dia 32 

32.00 

0.39 

0.47 

0.55 

0.63 

0.71 

0.79 

0.92 

1.06 

1.14 

1.36 

1.49 

2.09 

2.21 




91 

Dia 47 

47.00 

0.59 

0.71 

0.82 

0.94 

1.06 

1.17 

1.40 

1.60 

1.73 

2.05 

2.28 

3.17 

3.39 




70 

Dia 57 

57.00 

0.70 

0.84 

0.98 

1.12 

1.26 

1.36 

1.69 

1.90 

2.10 

2.44 

2.72 

3.76 

3.98 




60 

12" (21.3mm) 

21.30 

0.26 

0.31 

0.37 

0.41 

0.47 

0.52 

0.62 

0.71 

0.76 

0.90 

0.99 

1.32 

1.41 




169 

3'4" (26.7mm) 

26.70 

0.33 

0.39 

0.46 

0.52 

0.59 

0.65 

0.78 

0.69 

0.96 

1.13 

1.26 

1.70 

1.83 




127 

1" (33.4mm) 

33.40 

0.41 

0.49 

0.58 

0.66 

0.74 

0.82 

0.97 

1.13 

1.21 

1.44 

1.60 

2.18 

2.38 




91 

11/4” (42.2mm 

42.20 

0.52 

0.63 

0.73 

0.84 

0.94 

1.05 

1.25 

1.45 

1.54 

1.83 

2.04 

2.81 

3.00 




71 

11/2" (48.3mm 

48.30 

0.60 

0.72 

0.84 

0.95 

1.06 

1.18 

1.42 

1.63 

1.78 

2.06 

2.34 

3.17 

3.49 




61 

2" (60.3mm) 

60,30 






1.49 

1.79 

2.08 

2.23 

2.66 

2.95 

4.09 

4.38 

5.78 

7.07 


37 

212" (73mm) 

73.00 






1.81 

2.21 

2.53 

2.76 

3.24 

3.54 

4.97 

5.32 

7.07 

8.67 


37 

3” (88.9mm) 

88.90 






2.17 

2.64 

3.04 

3.30 

3.89 

4.37 

6.04 

6.50 

8.59 

10.40 


37 

4" (114.3mm) 

114.30 







3.39 

3.94 

4.22 

5.04 

5.63 

7.82 

8.38 

11.08 

13,74 


19 

5" (141.3mm) 

141.30 







4.20 

4.90 

5.25 

6.27 

6.98 

9.72 

10.41 

13.80 

17.11 


10 

6” (168.31mm) 

168.30 











8.31 

11.58 

12.41 

16.47 

20.45 


10 
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2019 is\JLc jloj^I jo slcjJI p^JLuuu Steel 


NODES 

ELEMENTS 

TYPE 

DIA. 

NO’S 

TYPE 

DIA. 

NO’S 

i ■ i 

;_i_i 

NET LENGTH 

BOLT 

NUTS 

NODES 

MATERIAL 

1-22 

75 

H2 

1 

42,4x2,50 

40 

1881 

1753 

112-10,9 

22/13 

75-75 

$2351 

23-25 

154 

8 

2 

42,4x2,50 

252 

1672 

1544 

112-10.9 

22/13 

75-75 

$2351 




3 

42,4x2,50 

36 

1649 

1521 

112-10,9 

22/13 

75-75 

S235JR 




4 

42,4x2,50 

111 

1909 

1781 

112-10,9 

22/13 

75-75 

$2351 




5 

48,3x2,50 

5 

1881 

1753 

112-10,9 

22/13 

75-75 

$2351 




6 

48,3x2,50 

18 

1649 

1521 

112-10,9 

22/13 

75-75 

S235JR 




7 

48,3x2.50 

6 

1909 

1781 

112-10,9 

22/13 

75-75 

$2351 




8 

60,3x3,00 

19 

1881 

1753 

1-10,9 

22/1! 

75-75 

$2351 




9 

60.3x3,00 

1 

1649 

1521 

1-10,9 

27/18 

75-75 

S235JR 




10 

60,3x3,00 

8 

1909 

1781 

1-10,9 

27/18 

75-75 

S235JR 




11 

60,3x3,00 

8 

1881 

1717 

1-10,9 

27/18 

75 - 154 

$2351 




12 

60,3x3.00 

12 

1672 

1508 

116-10,9 

27/18 

75-154 

S235JR 




13 

60,3x3,00 

12 

1909 

1745 

1-10,9 

27/18 

75 - 154 

S235JR 
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2019 usvic. Aggj jo cLcjJI /xSJLuuu Steel 
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2019 usvic jloj^I jo cLc.jJI /xSJLuuu Steel 


2008 ^j* v ^* (.** il /iVmW lS ^ - 

Emeco steel - 

^jjJajaL 4 aVi-v a\I dull <.“ll A xjiaI&a j j, jiaxj - 
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